A large current hydrogen or deuterium negative-ion (H-or D-) source has been successfully developed for a high power neutral beam injection (NBI) source with beam energy more than 100keV for fusion experiments. We have investigated H-ion source by using a FET switching power supply as an RF source [1, 2] , which has advantages of higher efficiency of RF generation and easier matching system than conventional vacuum-tube based RF sources.
Characteristics of plasma parameters were measured in a small ion source with a cylindrical rf-driver region and a plasma expansion region. An rf-driven hydrogen plasma produced by the FET-based rf system with a frequency of 0.3-0.5MHz. In the driver region a multi-turn loop antenna was wound around a cylindrical tube made of Al 2 O 3 ceramic (inner diameter: 70 mm, outer diameter: 80 mm, length: 170 mm). Axial magnetic field can be applied in order to enhance plasma production. Electron density and temperature were measured at the driver region (Z=70mm from the end of the driver region) and the expansion region (Z=255mm).
When an axial magnetic field of nearly 10mT was applied in the driver region, electron density n e drastically increased as shown in Fig.1 . Figure  2 shows dependencies of n e on the input RF power. In the both regions n e increased linearly to the input power and attained to 1.5×10 19 m -3 and 5×10 18 m -3 in the driver and expansion regions, respectively. Although the high density plasma was produced at more than 1 Pa, the density decreased at lower pressure around 0.5 Pa. As the RF frequency increased from 0.27 to 0.45MHz, the density increased at lower pressure around 0.5Pa. Further investigation is necessary for more efficient rf plasma production in the low pressure region. Experiments of beam extraction and measurement of negative hydrogen ions has been started. 
